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baw Heald hydraulic system and 
controls used on Heald Bore-Matics 
permit practically any table cycle de- 
sired making these machines universal 
and adaptable to whatever operation 
is to be performed. 


In borizing the parts shown, the 
table not only brings the work up to 
and away from the tool at high speed, 
but after slowing to proper feed for 
boring, jumps the gap between the 
bored surfaces; thus, the tool is cutting 
practically all of the time except when 
the work is being loaded and unloaded. 


The HEALD MACHINE COMP ANY | Drilled wrist pin holes are rough bored with left hand tools 
while right hand tools finish. 
Worcester, Mass., U.S.A. 


4 
absolute alignment. 


g are held in 


Two diameter hole 


s in shock absorber body. 


Borizing cross hole 
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Lert—The P&W_ Electrolimit 
Gage used as an Internal Com- 
parator to check the Wrist Pin 
Holes in automotive connecting 


rods. 


Ricut—lInspecting Automotive 
Wrist Pins to “tenths” with a 
P&W Standard 4" Electrolimit 


External Comparator. 


There is practically no limit to 
the inspection uses to which the 
P&W Electrolimit Gage can be 
adapted. Magnifications up to 
ten thousand to one are readily 


available. 


The AUTOMOTIVE INDUSTRY & 
PsW ELECTROLIMIT GAGE 


| jon accurate and speedy inspection of automotive parts, either 


e 
tis internal or external measurements, there is no better method 
than that offered by the P&W Electrolimit Gage . . . Industry’s 
most successful inspection tool. 


Whatever your inspection problem may be the P&W Electro- 
limit Gage can be adapted to successfully and accurately do the 
job more easily and more quickly. 

Pratt & Whitney Gage Engineers are always available to assist 
you in solving any inspection or gaging problem. As manufacturers 
of gages incorporating electrical, mechanical and optical principles 
we are prepared to furnish the right gage for your particular in- 
spection problem. Write our nearest branch office or direct to 
our factory at Hartford, Connecticut. 


THE PRA TT 
ELECTROLIMI 


PRATT & WHITNEY CO. 
HARTFORD, CONNECTICUT 


This publication is giving identity to the profession of Tool Engineering—help this cause by mentioning The Tool Engineer to advertisers. 
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*New INGERSOLL 


POSITIVELY 
LOCKED 


@ SINGLE TWO. 
WAY ADJUSTMENT 


@ COMPLETE 
IN ITSELF 


- The new Ingersoll Zee-Lock Cutter Blade 
- is applied to all types of Face Mills, End 
an Mills, Side Milling Cutters, Boring, Ream- 
* ing, and Facing Heads, Hollow Mills and 
Combination Tools . . . available in all 
cutting materials. 
Positively locked against back movement | 
by the Zee-Lock Wedge . . . and against 
radial movement by serrations. Single two- = >> 
_ way adjustment. Easily reset. No addi- 
tional. parts required. 
Write for Tool Charts and new Cutter 
Catalog giving complete information. 


‘THE INGERSOLL MILLING MACHINE CO. 
ROCKFORD, ILLINOIS, U.S.A, 


This publication is giving identity to the profession of Tool Engineering—help this cause by mentioning The Tool Engineer to advertisers. 
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The Difference Between 


GUESSING > 


<KNOWING 


...1s the difference between 
using old-fashioned plug 
gages and the modern 
“STANDARD” dial plug 


No human being can feel the difference in bore diameters to the 
thousandth part of an inch. 


Yet a stepped-up demand for greater accurag in modern production 
calls for just this kind of precision—in fact was the reason why 
“Standard”—a leader in precision measuring devices—concentrated 
its research on the problem and pioneered the development of the 
Dial Plug Gage. 


This new gage—even in the hands of unskilled labor—measures bores 
within .0901” on a production basis. The piece to be measured is 
self-aligned before the work comes in contact with the indicating 
point. Measurements are taken which indicate instantly any tapered, 
bell mouth or out-of-round condition over the full length of the bore. 
And every measurement is made with respect to the axis of the bore 
with the diameter indicated on its true center line. 


What a difference between this precise information visibly indicated 
on the “Standard” Dial and the feel of the old-fashioned “go,” 
“no go” plug gage which at its best is only measuring high spots. 


The only way the “Standard” Dial Plug Gage resembles the old- a 
fashioned plug gage is the way it’s used. 


Yet in spite of the super accuracy and speed available with the ‘a a 
h ; hed “Standard” Dial Plug Gage, it is far more economical to use. LET US 


STANDARD GAGE COMPANY, Inc., Poughkeepsie, N. Y. 
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ETTER quality at lower cost. That’s what 

everyone wants today and the Norton 6” 
Surface Grinder admirably meets this seeming 
paradox. For it “fills the bill” as no other com- 
parable tool does, You can purchase it for either 
wet or dry grinding—with plain bronze or ball 
spindle bearings—with horizontal or vertical 
wheel spindle—hydraulic power or hand table 
traverse—automatic hydraulic or hand cross 
feed—with a belt or an integral motor driven 
spindle. And it can be converted from one ar- 
rangement to any other at any time in your own 
shop if you desire. 


NORTON COMPANY, WORCESTER; MASS. 


New York Chicago Detroit Cleveland Hartford London 


M-340 


NORTON 


GRINDING MACHINES 


NORTON PRODUCTS—Grinding Machines; Lapping Machines :: Grinding Wheels; Abrasives for Polishing; 
Pulpstones :: Laboratory Ware, Refractories; Porous Plates :: 


; India Oilstones, 
Non-slip Tiles and Aggregates 
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35 Ton Hydraulic 
Straightening Press 


Ram stroke, 6 inches 
Speeds, power stroke 53 
in./min.; return stroke 
77 in./ min. 

Distance table to ram 
(up), 20 in. 

Center of ram to face of 
frame, 9 in. 

Length of table, 70 in. 
Floor to table, 36 in. 
Overall, height 98 in., 
base 38/2 x 69 in. 
Special fixtures for a va- 
riety of straightening 
operations available. 


This new hydraulic press has been especially 
designed to simplify straightening operations on 
axle shafts, crankshafts, and similar work. 


The ram, which may be fitted with any type of fixture 
required, delivers 35 tons pressure and may be 
moved the exact distance required to perform the 
work. A single lever controls the entire operation of 
the ram, with an extremely sensitive action. When the 
control lever is moved in either direction the ram will 
travel a proportional distance and then stop by auto- 
matically bringing the operating valve to neutral.When 
in neutral the pump idles at zero pounds pressure. 
The hydraulic power unit, with constant-delivery type 


A self-contained 
hydraulic press 
requiring but 


19 square feet of floor space 


rotary pump, is built into the base of the press, 
making an unusually compact and economical assem- 
bly. Connecting the motor completes the installation. 


This straightening press is a typical example of 
modern production tool equipment designed by 
Hannifin engineers. Recommendations on standard 
or special types will be furnished on receipt of your 
specifications. 


HANNIFIN MANUFACTURING CO. 
621-631 South Kolmar Avenue Chicago, Illinois 


Detroit Office: Hayward Bldg., 4829 Woodward Ave. 
Telephone Columbus 4949 « R.A. BEAN, Manager 


ENGINEERS * DESIGNERS * MANUFACTURERS * Pneumatic and Hydraulic Production Tool Equipment 


This pblice tion 8 giving identity to tne profession ef Yoo! Engineering—help this cause by mentioning The Tool Engineer to advertisers. 
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MAY MEETING 


(DETROIT) 
| HOTEL FORT SHELBY BALLROOM 


: May 9th, (Thursday) 


NOT A DINNER MEETING 
MEETING: 8:00 p.m. 


Speaker: Raymond Foulkrod, Plant Extension Engineer, Michigan Bell 


Telephone Co. 


Subject: Engineering of a Telephone Plant. 


Raymond Foulkrod, Plant Extension Engineer of the 
Michigan Bell Telephone Company has been engaged in tele- 
phone engineering work in the Bell System for the past twenty- 
one years. Following graduation from the Pennsylvania State 
college with the class of 1914, he entered the employ of the Bell 
Telephone Company of Pennsylvania as a student engineer. In 
1915, he was assigned to the transmisson engneering department. 
During the summer of 1916, he served as a private with Com- 


naveeum initia pany B, Engineers, Pennsylvania National Guard, on the Mexi- 
Plant Extension Engineer can border, returning in November to the Pennsylvania Company. 

Michigan Bell Telephone Company, 
Detroit In 1917 he was commissioned a second lieutenant in the United 


States army and was sent to the Engineers’ training camp, 
American University, Washington, D. C. He served with the 
26th Engineers in France, taking part in three major offensives, 
and was made a first lieutenant in 1918. He returned again to 
the Pennsylvania Company in 1919. In December, 1920, he was 
transferred to the operating and engineering department, trans- 
mission engineer’s division, of the American Telephone & Tele- 
graph Company, New York and in 1927, came to the Michigan 
Bell Telephone Company as Transmission and Protection Engi- 
neer. He was appointed to his present position in 1928. 


Post Nubulus Phoebus (Liberal translation) “Refreshments after the meeting.” 


(Refreshments are free) 
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Tool Engineers continue to be busy, as evidenced 
by the past thirty days. Detroit continues with 
plenty of activity in the manufacturing fields—and, 
from other sections come reports of increasing 
activities. From South Bend, we hear, the produc- 
tion schedule of Studebaker for the month of April 
calls for 5800 cars and trucks—an increase of 14% 
over the previous month. Production for the first 
two weeks in April exceeded the same period a year 
ago by 18%. During March, this year, Louis k. 
Manley, Sales Manager of the Company announced 
a total of 5210 cars and trucks were sold and ex- 
pressed optimism for the Corporation’s outlook 
during the next few months. We also hear that the 
South Bend Aviation Commission has money avail- 
able for the development of a new airplane there— 
especially a plane that can be built for $1000 or less. 
An invitation has been extended not only to South 
Bend manufacturers but to out-of-town companies 
or individuals who have planes now being built or 
plans for planes which they have been unable to 
finance. 


From down in Connersville, Indiana we hear that 
Charles P. Ready, Leo J. Moran and Harry M. 
Moran have filed articles of incorporation under the 
name Ready Machine Tool Company for the pur- 
pose of engaging in the machine tool and die busi- 
ness. In Cleveland the Austin Company announces 
they will shortly construct a new Diesel electric 
locomotive plant for the Electro-Motive Corpora- 
tion, General Motors subsidiary, At McCook, IIli- 
nois. This plant will be the first complete factory 
for the exclusive manufacture of Diesel electric 
locomotives in the country. From Providence comes 
news of a new machine tool builder—The Wells 
Manufacturing Company, incorporated by C. E. 
Adams, Henry Crowe and Thos. Hetherington. 
Brown & Sharpe claim a marked advance in a 
new micrometer caliper. A feature is a thimble with 
large figures on a non-refiecting background to 
facilitate reading. R. F. Black, formerly President 
of Brockway Motor Truck Corporation is now 
President of the White Motor Company. Indiana 
Motors Corporation, a subsidiary of the White 
Company announces a new Indiana Truck priced at 
$695—the lowest price at which White has ever 
built a truck—to go into volume production May Ist. 
It will appeal to a market of 750,000 buyers and 
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will greatly enlarge the sales coverage of the White 
Company. John R. Tillman is now Chief Executive 
of the Bullard Company in Bridgeport. In his new 
capacity he will supervise all engineering depart- 
ments for the Company. He was formerly in charge 
of Tool Engineering. Ray Hesser, Ford Motor, De- 
troit, who was reported in the February issue of 
The Tool Engineer as leaving for Japan, is now back 
on the job at the Rouge plant. 


Probably nothing is receiving more enthusiastic 
interest from A.S.T.Eers and friends than the proj- 
ected trip to Cleveland in September for the Ma- 
chine Tool Builders’ Exposition. Plans are now 
being made to charter the largest steamer on the 
Great Lakes to accommodate no less than one 
thousand A.S.T.E. members and their friends for 
this unusual and important event. A glorious holi- 
day as well as an instructive and most interesting 
session is assured all those who attend. This is 
something to plan for now—as no one will want to 
miss it. In the meantime there will be many activi- 
ties of The Society to keep A.S.T.Eers interested 
such as the Annual Outing the latter part of June 
or first part of July and the usual Spring Frolic, 
which will probably be held the second Thursday in 
June. More details will be given in the next issue 
of The Tool Engineer. 


Ford Lamb, newly elected First Vice-President 
of A.S.T.E. and “Mayor” of Pinckney is really a 
country gentleman. He is now getting ready for 
some trout fishing and it is said he knows where to 
get em. How about telling ws where you get ‘em 
Ford? Bill Hart is now getting his summer home 
ready at Bald Mountain—he, too, is a good fisher- 
man. Bert Conway, we hear, has resigned his posi- 
tion at Chevrolet. In the A.S.T.E Speakers’ Club, 
we hear Bill Smila has dropped his debate on old- 
age pensions and has now turned to golf. He gave 
Al Sargent a good “trimming” on a recent round 
and now is ready to take on Bob Lippard—with a 
handicap. Harold Johnson is getting ready for some 
good fishing, too. They say he knows where to get 
them—“big ones”—and how to cook ’em, too. Some 
of our good members in various parts of the coun- 
try have written in to Detroit headquarters, lately. 
Some of these letters are of special interest to mem- 
bers and friends in Detroit—read these letters 


printed elsewhere in this issue. 
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CARL EDWARD JOHANSSON 


To the internationally-famous inventor of the “world’s standard of measure- 
ment,” we pay our sincerest respect and tribute. We acknowledge his great 
contributions to precision measurement with the resultant interchangeability 
of parts and the rapid strides of progress in the field of mass production. 
Without these advances there would have been no profession of Tool 
Ingineering. The following excerpt from the Encyclopedia Britannica, 12th 
Edition, Volume 31. indicates the far-reaching effect of Mr. Johansson’s 
achievements : 


“The decade 1910-20 saw a noteworthy development in every branch of machine-tool 
engineering. In no branch was the progress more marked than in instruments for precise 
measurements. These include types employing both physical and optical means. Their 
perfection has made possible the production of interchangeable parts in commercial quan- 
tities. Without means of accurate gauging the making of cheap automobiles in great num- 
bers would be impossible. This is also true of rifles, typewriters, sewing machines and 
hundreds of other things made and used daily in great numbers. For accuracy and almost 
universal application, the gauge blocks made by C. E. Johansson, Eskilstuna, Sweden, stand 
high. The first combination set on his system was made in 1897, but not until 1911 was 
Johansson able to produce them in commercial quantities of a guaranteed quality. Subse- 


quently these blocks became so recognized as standard that there is hardly a manufactur- 
ing plant in the world doing accurate or interchangeable metal work that has not one or 
more sets for reference purposes or actual use. They are also in constant use at the 
National Physical Laboratory, London; the National Bureau of Standards, Washington; the 


Bureau International des Poids et Mesures, Paris, and similar institutons of all the principal 
natons.” 
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INCE this publication was first 

published in May, 1932, only 
two issues, including this one, 
have been devoted to a particular subject. That 
subject is modern gaging methods and precision 
measurement. What a subject it is—as it relates 
to interchangeable manufacture! 


It may seem unusual that this subject should have 
been accorded such treatment but when it is con- 
sidered that the design of a jig, tool, machine or 
line-up or the location of machines in the plant,—in 
fact everything the tool engineer does—is based 
upon the degree of accuracy required in the finished 
product it isn’t surprising at all that the American 
Society of Tool Engineers should single out the 
subject for this significant treatment. Since tools 
have to be made to a much higher degree of accur- 
acy than the work piece they produce it is neces- 
sary for the Tool Engineer to keep himself advised 
of each new discovery in the development of preci- 
sion instruments and inspection methods. 


This Society was organized, and its publication 
inaugurated, for the purpose of assembling infor- 
mation pertinent to tool engineering and passing it 
on to each member in a form for ready reference 
and instant review. A Standards Committee has 
been in operation for three years assembling in- 
formation and will soon begin releasing Standard 
Tool Engineering Data Sheets for loose-leaf filing. 
Gage manufacturers, who have always cooperated 
one hundred per cent in supplying the Society with 
information, will be given further opportunities to 
contribute help and advice (with other manufactur- 
ers) in the development of their portion of the Tool 
Engineers’ Standard Data Book. 

Gage manufacturers, machine and tool builders, 
in general have contributed to the development of 
this Society. The Tool Engineer employed in the 
plant producing an article for the ultimate con- 
sumer, such as typewriters, vacuum cleaners, re- 
frigerators, air conditioners, automobiles and a host 
of other mass products is apt to forget that some 
of the best Tool Engineers are employed in ma- 
chine and tool building plants. The man who plans 
the production lineup is no more nor less a Tool 
Engineer than the man who designs and builds the 
individual machines which make up the line. Each 
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by O. B. Jones 


N EDITORIAL 


must be in possession of all the in- 
formation concerning the activi- 
ties of the other before they can 
cooperate to the best advantage to satisfy the ulti- 
mate consumer, who, after all, is the big boss. 


As we begin this fourth volume—the 37th issue— 
of this publication and the fourth year of activity of 
The Society, we are assured of a long and useful 
The enthusiastic co- 
operation of all groups in the broad fields of manu- 
facturing is responsible for the splendid growth of 
the American Society of Tool Engineers. 


existence as an organization. 


It seems 
impossible that any group of individuals formed 
into a society of sympathetic workers in any field 
could ever have received as spontaneous, willing 
and vigorous assistance as we have. 


The tool maker, tool draftsman, tool designer, ma- 


chine designer, time-study man, and operation 
planner, combined into one composite individual 
make a Tool Engineer. Whether he is employed in 
the plant of the machine tool builder, or small tool 
manufacturer, or in the plant which uses the ma- 
chine tool and its accessory equipment or is on the 
road coordinating the activities of the two, he is a 
logical member of the merican Society of Tool 
Kngineers, and can do his part to weld together the 
manufacturing industry so that it functions effi- 


ciently. 


It is doubtful whether the average member who 
has not yet served on a committee or held an office 
in The Society realizes how much time and thought 
those at the helm devote to the planning of the 
monthly meetings, outings, dances, frolics, golf 
tournaments, director’s meetings, the formation of 
new chapters, the compilation of standards books, 
the soliciting of new members and the checking of 
their qualifications, formulating by-laws, editing 
The Tool Engineer, nominating officers, and caring 
for the general welfare of all members. 


‘aith in human nature is restored when we con- 
sider that with not one cent being paid from the 
treasury of The Society in wages or salary it al- 
ready has a very representative portion of the Tool 
Engineering profession, the ablest in the field of 
production, enthusiastically giving of their knowl- 
edge and ability, for the good of all. 
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CERTIFICATION of MASTER GAGES 


by the 
NATIONAL BUREAU of STANDARDS 


ROM the time that the Bureau of Standards was 

organized in 1901 the Division of Weights and 
Measures each year has tested and standardized 
precision length standards and measuring instru- 
ments for the several branches of the Federal Gov- 
ernment and for industrial concerns. By 1916 the 
work of testing contact length standards, microm- 
eters, and screw thread gages, was sufficient to 
keep two men constantly occupied. 

As accurate gages are a vital necessity in the 
manufacture of munitions this work was expanded 
to a large degree in 1917 in order to provide for the 
many demands of the War and Navy Departments 
and by manufacturers having contracts for war ma- 
terial. This led to the organization of a new section 


* Airplane view of the buildings of the Bureau of Standards, Washington, D. C. 
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within the Division of Weights and Measures which 
is now well known throughout mechanical industry 
as the Gage Section of the National Bureau of 
Standards. The first appropriation for gage stand- 
ardization was granted by Congress on June 15, 
1917, and subsequently appropriations have been 
made annually for this work, which was continued 
in considerable volume as the result of increased 
use of the Bureau’s facilities by industry and the 
government. In the year ending June 30, 1918, 
there were tested and certified or rejected 27,865 
gages, of which 85% were for the United States 
Army. Of the total, 60% were classed as plain 
gages (plain plug, ring, and snap gages), 20% as 
profile gages (complicated templets, chamber gages, 
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and fixture gages), and about 20% as screw thread 
gages. In the next year the number of gages tested 
increased to 40,630, of which a much larger propor- 
tion, 45%, were screw thread gages. Since then 
the testing of screw thread gages has continued to 
be a major activity of the Gage Section. To expe- 
dite this large volume of testing there 
were, in addition to the laboratory at 
headquarters, three branch gage-testing 
laboratories, which were located in New 
York City; Cleveland, Ohio; and Bridge- 
port, Conn. These branches were discon- 
tinued after the end of the war. 


United States Leads World in Mass 
Production 


However, as stated in the Annual Re- 
port of the Bureau for the year ending 
June 30, 1920, “the need for gages and 
gage inspection did not cease with the 
ending of the war. Wherever inter- 
changeable manufacture is carried on 
limit gages are needed, and the adequacy 
of the gaging system employed may be 


tained in interchangeable manufacture. 
One of the principal reasons why the 
United States leads the world in the manufacture 
of automobiles, typewriters, machine tools, and 
other machine products is that manufacturers in 
this country have more nearly grasped the impor- 
tance of gaging in interchangeable manufacture. It 
has been said that the wonderful production records 
made by our manufacturers during the war were 
due in a large measure to the fact that the United 
States Government insisted upon the proper use of 
gages. The use of gages is no less important in 
peace than in war and should be encouraged and 
fostered in every possible way.” 

Representative examples of the importance of 
limit gages in interchangeable manufacture are 
these: The production and inspection of the Spring- 
field Army rifle requires the use of 1263 gages; a 
machine gun about 2200 gages; and one make of 
automobile about 15,000 gages. The Ordnance De- 
partment of the War Department has under its 
Charge in the various Arsenals more than 500,000 
gages, the replacement value of which is about 
$30,000,000. 


Same Ultimate Standards—Essential 


It is obvious that the most effective use of gages 
by industry can be secured only if all manufacturers 
and users of gages have access to the same ultimate 
standards. This object is promoted by the testing 
and certification of gages by the Bureau. For such 
services fees are charged to cover the cost of the 
work, which are covered into the Federal treasury. 
That industry has found this service to be of real 
value is shown by the fact that the variety of gages 
and mechanical parts tested by the Bureau has con- 
tinued to increase since the War, and the volume of 
work to remain comparatively steady at about 3000 
items per year. There was an increased tendency 
on the part of manufacturers to require careful in- 
spection of certain gages and tools which formerly 


taken as a fair measure of the success at- _pirector of the National Bureaux tested and certified include precision gage 


of Standards. 


were accepted without any question as to accuracy. 
An early example of this tendency was the require- 
ment for increased accuracy in gear hobs. Manu- 
facturers of gears by the hobbing process began to 
feel the effects of keen competition with gears made 
by other processes, especially ground gears, and in 
attempting to improve the quality of 
their product they were inclined to re- 
quire a rigid inspection of the hobs used. 
There was also a tendency to reduce the 
tolerances on gages used to inspect work, 
which in turn increased the difficulty of 
determining whether a particular gage 
was within the tolerance specified. Ac- 
cordingly, one of the first steps taken 
when permanent quarters were made 
available to the Gage Section was to in- 
stall an insulated and thermostatically 
controlled constant temperature room to 
be used exclusively in gage testing. There 
also began a progressive improvement in 
the accuracy of the equipment used for 
measurement of gages. 

Master gages which the Bureau has 


blocks used by gage manufacturers and 
others as standards; master gages for in- 
terchangeable ground glass joints, stopcocks, and 
stoppers; and wires for measuring pitch diameters 
of screw thread gages. For more than ten years 
the Bureau has cooperated with the American 
Petroleum Institute to establish standards for oil- 
well casing threads and other screw threads for oil- 
field equipment by measuring and certifying master 
plug and ring thread gages made to represent the 
standards adopted. The Bureau is custodian of the 
sets of grand master gages. Three sets of regional 
masters are deposited at convenient stations which 
are used to check inspection gages, and which are 
rechecked periodically by the Bureau. Thus uni- 
formity and complete interchangeability of such 
threads is secured throughout the country. 

One of the functions of the Gage Section is to act 
as referee in disputes between manufacturers and 
purchasers of gages as to the acceptability of gages 
in question. The section is also called upon to an 
increasing extent to determine dimensions of parts 
of scientific apparatus such as penetration needles 
for determining consistency of bituminous mate- 
rials, and polariscope tubes, of which hundreds of 
items have been tested in one year. 

The certification of gages constitutes only a part 
of the work of the Gage Section. As indicated 
above, much work has been done in the develop- 
ment and improvement of test methods and appara- 
tus. The Section has been of considerable assis- 
tance to standardizing bodies such as the National 
Screw Thread Commission and various Sectional 
Committees organized under the procedure of the 
American Standards Association. It has conducted 
or assisted in a number of technical investigations 
which have provided data necessary for various 
standardization projects dealing with mechanical 
parts, screw threads and threaded products and 
gages, and for preparation of Federal or Depart- 
mental specifications for such items.* 


* As of April 12, 1935, so far as Tite Toot. ENGINEER was able to ascertain, the following firms manufacture and sell gages made to specifications 
as recommended by the American Gage Design Committee and adopted by the Bureau of Standards as defined and specified in Government docu- 
ment “Commercial Standard CS8-33." John Bath Co., Brown & Sharpe, J. M. Carpenter Tap & Die Co., Detroit Tap & Tool Co., Greenfield Tap & 
Die Co., Hansen & Whitney Co., Lincoln Park Tool & Gage Co., Pratt & Whitney, R & M Mfg. Co., Sheffield Gage Corp., Standard Gage Co., Swedish 
Gage Company of America, Taft-Pierce Mfg. Co. and Vinco Tool Company. 
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A PRACTICAL TALK 


on the 


MACHINABILITY OF METALS 


by A. H. d’Arcambal 


Before one of the most enthusiastic and well 
attended meetings of the past year, Mr. A. H. 
d’Arcambal, of the Pratt & Whitney Company, 
Hartford, Connecticut addressed members and 
guests of the American Society of Tool Engi- 
neers in Detroit on April 11th, as follows: 


Mr. President, members of the American Society of 
Tool Engineers and guests: 


During the past year it has been my privilege to 
visit a large number of industrial plants throughout 
the country and have been pleased to note that the 
majority of these plants are putting their houses in 
order. Obsolete and worn-out machinery is being 
replaced with modern and more efficient machine 
tool equipment. Older types of heat treating furn- 
aces are being rapidly supplanted by modern fuel- 
fired and electrically heated furnaces with auto- 
matic temperature control, atmospheric control 
etc. Some of the newer cutting materials are being 
introduced with marked success on many important 
operations. Freer machining alloy steels with bet- 
ter physcical properties are rapidly supplanting 
some of the older types of steels. Metal cutting 
tools of recent design are being used to marked 
advantage as compared with tools sold to the trade 
just a short period ago. These plants that have 
gone to the expense of modernizing their equip- 
ment, as well as making the other changes above 
noted, are in a splendid position today to turn out a 
quality product on a satisfactory price basis. 

One of the most important factors affecting pro- 
duction in metal-working plants is that of the 
machinability of the material being fabricated. 
Tonight we will discuss in a practical manner the 
more important factors affecting machinability and 
then present a few interesting lantern slides and 
specimens. 

Four of the most important factors governing 
machinability are the following: 1. Type and con- 
dition of machine tools employed. 2. Quality of 
cutting tools used. 3. Material being fabricated. 
4. Cutting oils or cutting fluids employed. 

Vast strides have been made during the past few 
years in regard to design of machine tools. -\ll im- 
portant working parts of modern machine tools are 
today made from the very best grade of steels 
offered the trade, heat treated alloy steels being 
liberally employed. Modern machines are heavier 
and have larger motors than the machines of a 
decade ago. Hydraulic feeds are being used to good 
advantage on certain types of machine tool equip- 
ment. Important parts are being held to much 
closer tolerances than was foremrly the case. Im- 
proved mechanical controls are noted on today’s 
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equipment. Many plants have learned the economy 
of replacing obsolete equipment with modern ma- 
chinery due not only to greatly increased produc- 
tion but also to a more accurafe product being 
turned out. 

The second factor affecting machinability is the 
quality of the cutting tools or what is commonly 
known as “small tools” employed. The very best 
of machine tool equipment will not function satis- 
factorily unless properly designed tools made from 
a good quality of steel and correctly hardened are 
used. I am pleased to state that the more progres- 
sive concerns in this country are today purchasing 
their cutting tools on a quality basis rather than 
strictly on a price basis as was the case a few years 
ago, thus effecting a marked economy in their tool 
costs. 

The three factors that govern the quality of metal 
cutting tools such as taps, dies, reamers, cutters, 
hobs, ete., are the following: 1. Design. 2. Qual- 
ity of steel employed. 3. Hardening treatment. 

It will be noted that two of these three factors, 
namely, steel and treatment, are subject to metal- 
lurgical control, hence the desirability of a well 
equipped and operated metallurgical department in 
plants manufacturing metal cutting tools. 

At this point it might be of interest to mention a 
few of the more interesting cutting metals and tool 
steels developed during the past few years. With- 
out a doubt, cemented tungsten and tantalum car- 
hides represent the most important contribution to 
the art of cutting metals during the past decade. 
The majority of you gentlemen are familiar with 
the composition and method of producing these 
cemented carbides so will not take time to go into 

(Continued on page 22) 


Milling the threads on an aircraft stee! cylinder sleeve. 
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NEW OFFICERS INSTALLED AT APRIL MEETING 


EWLY elected officers of the American Society of Tool Engineers were installed at the regular April monthly meeting held 

at the Fort Shelby Hotel in Detroit. Each of these officers is pictured below with a brief personal history. They need no 
further introduction to the membership, as all are very well known. Each of these men outlined the parts they intend to play 
in the future of The Society for the next year. These instructive and inspirational talks will be given in the next issue of 
The Tool Engineer, as lack of space in this special issue of the publication prevents giving the full report herein. 


At the helm of 
A.S.T.E. destinies for 
the ensuing year is 
our good friend, af- 
fectionately known as 
“Bob” Robert M. 
Lippard, who has 
been connected with 
the tool, gage and 
machinery industry 
for thirty years. Mr. 
Lippard, judging 
from his genial smile 
and interest at in- 
stallation ceremonies, 
welcomes his oppor- 
tunity to serve in the 
capacity of President 
for the Society. 

better fitted 
man could be found 
to serve the Society 
in the capacity of an 

ROBERT M. LIPPARD Officer for Bob 

President knows the tool engi- 

neering profession 

from the ground up. He served his apprenticeship in the 

eaerly days with General Electric. Then, as tool maker in 

various plants throughout the East, he equipped himself un- 

mistakably for the prictical, sound sales engineer and coun- 
selor he is today. 

At present Bob is Branch Manager in Detroit for the 
Heald Machine Company of Worcester, Massachusetts. 


Ford R. Lamb is the newly elected First Vice President. 
Mr. Lamb has served the Society in many ways since its 
inception. He has served as chairman of the important Pub- 
lications Committee, which was responsible for the publica- 
tion of the Journal, during its first year. 

Mr. Lamb is well known as a tool engineer particularly in 
the automotive industry. 
He has worked on produc- 
tion, tool making, tool de- 
signing and production en- 
gineering. While connected 
with the Studebaker Cor- 
poration, Mr. Lamb had 
charge of Mathematical In- 
struction of apprentices for 
five years. While in the 
employ of Studebaker Mr. 
Lamb was also assistant to 
the Production Engineer. 

Mr. Lamb is well known 
to many of our members 
for his invention of the 
Modern stud setter and at 
present is connected with 

FORD R. LAMB the Modern Tool Works 
First Vice-President-Elect division of Consolidated 
Machine Tool Corporation 
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in the capacity of Sales Engineer. He is known as a 
specialist in threading and stud-setting problems. 

William Maxwell Gray, 
the newly elected Second 
Vice President is a native 
of Detroit and received his 
early education there. In 
1909 he entered his appren- 
ticeship at the Cadillac Mo- 
tor School of Applied Me- 
chanics, graduating in 1912. 
From 1912-1914 he was 
connected with the Stude- 
baker Corporation. From 
1914-1924 he was with Tim- 
ken Detroit Axle Company 
in the capacities of Tool 
Engineer, Chief Tool De- 
signer and Assistant Master 
Mechanic. In 1924 he joined 
the Clark Cutter Company 
as Chief Engineer. In 1925-1926 he was Assistant Master Me- 
chanic with the Nizer-Kelvinator Corp. In 1927 Mr. Gray 
was connected with H. R. Krueger Company on special ma- 
chinery until 1933. Since 1933 he has been connected with 
the Congress Tool & Die Company of Detroit. 


W. M. GRAY 
Second Vice-President 


Albert “Al” Marden Sar- 
gent, our secretary since 
the organization of the So- 
ciety is re-elected. Al makes 
a good Secretary, as mem- 
bers know, and we are for- 
tunate to have him accept 
the office for another term. 
The duties of the Secretary 
are many, varied and often 
irksome. Mr. Sargent de- 
serves much credit for the 
splendid manner in which 
he has handled the affairs 
of this office. As the Sec- 
retary, his office is virtually 
a clearing house for infor- 
mation of all kinds pertain- 
ing to the Society, and he 
is often very helpful to 
members in ascertaniing certain facts as related to the Tool 
Engineering profession. 


ALBERT M. SARGENT 
Secretary-Elect 


Mr. Sargent, is President and General Manager of the 
Pioneer Engineering & Manufacturing Company. Prior to 
organizing this, his own company, he had a widespread ex- 
perience as tool and die maker and designer, grinding depart- 
ment superintendent, Chief Engineer, Assistant Superintend- 
ent experimental department, plant engineer, Vice President 
in charge of Engineering and General Manager of a machine 
manufacturing company. 

Members may reach him at his office 31 Melbourne Ave., 


Detroit, MAdison 2057. 
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NCE a company has decided 
what the product should be, it 


termine the ways and means of 

manufacturing it. The product design is, for the 
time being, a “standard,” formulated, so far as the 
tool engineer is concerned, in terms of dimensions, 
manufacturing tolerances, and quality of finish. On 
this he must base his tooling-up plan. He is to solve 
the problem of selecting machine tools, tools and 
accessories, such as jigs and fixtures, some of which 
have to be purchased, while others have to be de- 
signed. This problem is usually complicated by the 
question whether at least some of the existing 
equipment cannot be used (here the weight of exist- 
ing “standards” comes in) and also by the require- 
ment that the new equipment should be as adapt- 
able as possible to future changes in the manufac- 
tured product. In other words, while closely fitted 
to the requirements of the present design “stand- 
ard” for the product, his plan should also be flexible 
enough to follow readily a future revision. With 
this purpose in mind, the engineering department 
may call in the tool engineer while a new design is 
still being developed, as some features of the prod- 
uct may present problems from the viewpoint of 
tooling. Heeding his advice in this early stage will 
result in a better production design, and may save 
considerable expense. In this way, the tool engi- 
neer takes an active part in setting the “standard” 
for the product, trying to combine high quality with 
low manufacturing cost and maximum facility to 
change when the market demands it. 


Obviously, this complicated task will be made 
easier by any factor that “stays put,” or is “stand- 
ard.” For example, a number of component parts 
of the product will probably remain the same, when 
the design changes. Examples are simple elements 
like bolts, nuts and screws, and ball and roller bear- 
ings, made to generally accepted standards. Fur- 
thermore, the tool engineer benefits by standardiza- 
tion of the means he uses in carrying out his plan. 
For some machine tool elements and tools American 
Standards have already been set up. Examples are: 
T-Slots, Their Bolts, Nuts, Tongues and Cutters; 
Tool Holder Shanks and Tool Post Openings; Mill- 
ing Cutters; Taps; and Rotating Air Cylinders and 
Adapters. Proposed American Standards for Self- 
Holding (Slow) Machine Tapers, and for Drill 
Bushings, are expected to come up for approval by 
Editor’s Note: Interested readers of The Tool Engineer who are nat 
fully acquainted with the American Standards Association and its 

activities, may secure a copy of a new Year Book, now being 
& prepared. Write to the American Standards Association, 


29 W. 39th Street, New York City or address The Tool 
Engineer for copies. 
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*by John Gaillard 


Mechanical Engineer 
is up to the tool engineer to de- American Standards Association 


the American Standards Associa- 
tion very shortly. 

If the cylindrical fits between 
component parts of the product 
remain the same, in consecutive designs, the exist- 
ing tools and gages may be used again. The problem 
of machine finishes reminds us of the fact that the 
tool engineer has a direct interest in the problem of 
specifying surface quality. He must know exactly 
what is wanted, if he is to choose the right kind of 
equipment. A committee organized under the pro- 
cedure of the American Standards Association is 
now working on standards for the designation and 
classification of surface qualities. The A.S.T.E. is 
represented on it by Mr. Edward C. Lee, Chrysler 
Corporation. 

It thus appears that the tool engineer’s job is 
directly influenced by any standard, whether it ap- 
plies to the product to be manufactured or to the 
means of manufacturing it. The tool engineer 
translates the production design into machining 
facilities. If what he is asked to tool up for, and 
also what he can tool up with, becomes “standard”— 
that is, remains stable for a certain period of time— 
his task is greatly simplified. The necessary flexi- 
bility can be conserved along with the stability in 
conditions. A striking practical example is the pres- 
ent trend in the machine tool field toward unit con- 
struction. This is one of the most interesting 
demonstrations of establishing standard practice— 
as embodied in a specific combination of units— 
with the thought in mind that a change in practice 
should be possible with a minimum of cost. 

Obviously, the more generally a standard is 
adopted, the more effective it is. A series of Amer- 
ican Standard coarse and fine screw threads re- 
sulted from a merger of standard ASME and SAE 
threads. Such unification benefitted the automotive 
industry, the machine tool builders, the railways, 
the manufacturers of apparatus, and in fact, every 
group manufacturing or using threaded products or 
threading equipment and tools. One of the main 
purposes of the American Standards Association is 
to bring together all groups interested in a stand- 
ardization problem, so that they may jointly develop 
a unified proposal for an American Standard, ac- 
ceptable to all. An interested group wishing to 
cooperate in such a development, may appoint a 
representative on the committee (or sometimes 
more than one), whether that group is affiliated 
with the ASA or not. As the A.S.T.E. now cooper- 
ates in one ASA committee, it is suggested that it 
may wish to be represented also on others, 
such as Small Tools and Machine Tool Ele- 
ments. 
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CHICAGO CLEVELAND 


Being an extremely hard metal (ranging up to 92 
Rockwell A) with an unusually high degree of 
resistance to both corrosive and abrasive wear, 
Carboloy cemented carbide finds wide application 
on many different types of gauges used in industry. 


Carboloy cemented carbide can be used to advantage 
on any gauge on which you wish to increase the 
period of continuous, dependable accuracy. Its 
ability to stand up for long periods of continuous 
use is of particular value on gauges such as ampli- 
fiers, comparators, etc., used by unskilled labor for 
quantity inspection work. On these gauges, Car. 


boloy-tipped indicator points insure long, dependable 


Tip Your GauGes 


WITH 


CARBOLOY CEMENTED CARBIDE 


accuracy. In the field of automatic gauging, the use 
of Carboloy inserts on gagematic and sizematic gauges 
results in a reduction of costly down-time, a sub- 
stantial decrease in scrap, and the production of 
more uniform parts. 


In all cases the application of Carboloy cemented 
carbide to gauges is extremely simple: An insert 
of Carboloy, in any size or shape required, is brazed 
in at the gauging points and the gauge is then 
equipped for long, accurate service. The cost is 
higher than ordinary gauges, but you will usually 
find that longer life, less scrap, and more dependable 
accuracy offset the higher cost. 


Write for full details, stating what types of gauges you are now using 


CARBOLOY COMPANY = 


SALES AND SERVICE:— 


2983 E. JEFFERSON AVENUE 


DETROIT, MICHIGAN 
NEWARK PHILADELPHIA 


PITTSBURGH 


CARBOLOY 


REG. U.S. PAT. OFF. 


CEMENTED CARBIDE FOR GAUGE APPLICATIONS (92 Rockwell “A” Hardness) 


This publication is giving identity to the profession of Tool Engineering—help this cause by mentioning The Tool Engineer to advertisers. 
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Carboloy - tipped 
automatic exter- 
nal gage used in 
crankshafts, cam- 
shafts, etc. Aver- 
age life of Car- 
boloy tips about 1 
year’s operation. 


This cemented carbide tipped 
plug gage has gaged over 
200,000 parts without meas- 
urable wear. 


Cemented carbide tipped size- 
matic gage. Life reported 
by a Detroit plant is 30:1 
over steel gage. 


The Use of 
Cemented Carbide Tipped Gages 


by E. C. HOWELL 
Carboloy Company, Inc., Detroit 


Because of the extreme hardness of cemented carbide and 
its high resistance to both abrasive and corrosive wear, this 
material has been extensively applied in the form of inserts in 
gages subject to rapid wear. 


Although cemented carbide can be used advantageously on 
any type of gage, its long life is particularly desirable on both 
manual and automatic gages used for production work. In the 
case of manual gaging, the long periods of dependable accuracy 
of which cemented carbide is capable, eliminate the necessity 
of frequent re-checks and insures efficient inspection even when 
unskilled labor is employed. An excellent example of the value 
in such cases is being currently demonstrated in the plant of a 
large roller bearing manufacturer. In this case, Carboloy 
tipped gage blocks are used to gage the type on roller bearings. 
Maximum wear allowed is .00005”. When using chrome-plated 
blocks, about 3 days was the maximum life and the full-time 
services of one man were required to recondition these blocks. 
Carboloy tipped blocks have been used for one year without 
servicing and are still on size. There are many other examples 
of such unusual life but the above serves as a good indication 
of the increased order of life which may be expected with ce- 
mented carbide. 


In the case of automatic gaging, as for example on the ex- 
ternal and sizematic gages illustrated at the left, the use of 
cemented carbide results in a particularly high order of econ- 
omy. It substantially reduces down-time for gage changes, 
decreases scrap and “rejects”, and produces more uniform re- 
sults in all cases where used. The performance record of the 
sizematic and external gages at the left indicate the advantages 
obtained. The external gage shown is used on camshafts, 
crankshafts, etc. Previous “hard metal” inserts on this type of 
gage did not stand up for economical periods. Diamonds also 
proved uneconomical due to crackage. The life of the cemented 
carbide tips now used average about one year of continuous 
operation. In the case of the sizematic gage, the life of cemented 
carbide reported by one manufacturer, was in the order of 30 
to 1 over high speed steel. 


The use of cemented carbide is not confined to the above © 


examples alone. It is being used successfully on practically all 
types of gages, including plug gages, ring gages, comparators, 
amplifiers, dial gages, snap gages, micrometers, internal indi- 
cators, length gages, “V”-blocks, etc. In each case cemented car- 
bide is employed in the form of inserts brazed into the gage at 
the point of wear. It is a simple economical method which 
amply pays for itself by increased gage life and a more uniform 
product. 


This publication is giving identity to the profession of Tool Engineering—help this cause by mentioning The T'ool Engineer to advertisers. 
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WE OF THE GAGE 


MAN UFACTURERS today are 


by Erik Aldeborgh 


INDUSTRY 


all because proper gaging meth- 


recognizing more and more President, Gage Manufacturers’ Association ods were not applied for compo- 


the importance of gages and gage 

applications in the scheme of modern civilization, 
and America stands foremost in the world in the 
mass production of high quality mechanized prod- 
ucts, which have their use in modern society. 
Smoothly running automobiles, aeroplanes, refrig- 
erators, even your washing machines—they all tes- 
tify to the ability of American manufacturers to 
carry on mass production and yet combine this tre- 
mendous production with quality of performance 
and reasonable economy. 


Too much emphasis cannot be placed on these 
simple facts about American production. We have 
become so accumtomed to high calibre performance 
in mechanized products that we take it more or less 
as a matter of course, although we do appreciate 
the silent power which performs for us. The gage 
industry plays its part behind the scenes, and to the 
layman it may not be a very interesting subject un- 
less trouble or some other circumstance excites his 
curiosity in that direction. The average person 
looks for accuracy of performance, but to us of the 
gage industry it is imperative that we be right, 
that we look for the highest precision possible, 
never losing sight of the fact, however, that we can 
improve our product. Science will make new dis- 
coveries and we, in America, are constantly going 
ahead with new instruments of precision. 


Greater accuracy, higher precision—these vital 
factors must go hand in hand with sound and econo- 
mic production. How well we generally realize 
these things, and yet even today, behind the scenes, 
where we are always striving for perfection, we of 
the family of gage makers and gage methods are 
not receiving full recognition. Millions of dollars’ 
worth of products have gone to the scrap pile be- 
cause of the failure of manufacturers to apply the 
proper gaging methods for interchangeable parts. 


Indeed, there are cases even today where manu- 
facturers have neglected to provide themselves with 
proper gaging methods until they have been forced 
to do so! What tremendous losses have been suf- 
fered, what headaches the manufacturers have had 
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nent parts. That carload came 
back after it was too late. 


Mass production ealls for speed in turning out 
the product whatever it may be. The ultimate 
buyer will not stand for a defective product and we 
must all work together to strive toward perfection. 
In this connection, the part played by the huge 
army of inspectors must receive full recognition. 


To us of the gage making industry the inspectors 
are highly important members of our family. Given 
the gages and gage methods to work with, the in- 
spectors can perform their highly significant service 
with the rapid turnover demanded. Where would 
we be without them in mass production? How well 
they, like we gage makers, know that one ten 
thousandth part of an inch is a foot! Even today 
they hear the word passed down: “Let her go, we 
can’t stop now!” How true such a situation can 
be, and how true it is that this desire to get by may 
prove disastrous, whereas if the manufacturer had 
been forearmed with proper gaging methods and 
gaging applications he would have been saved this 
nightmare of despair. 


We have suggested the importance of accuracy 
and precision as going hand in hand with economy 
of production. Gage makers today are making con- 
stant changes with the idea of improving their 
product and at the same time helping out in the 
business of economy. We believe that the gage in- 
dustry in this country has done more for the manu- 
facturer in the standardization of conventional type 
gages than any other similar industry in the world. 
Great advances have been made in long life gages, 
and these the manufacturer of interchangeable part 
products is more and more recognizing as of vital 
consequence in cutting down costs. 


In these days of keen competition, it should be 
apparent that the manufacturers cannot long afford 
to be without the service of the modern gages and 
gaging methods. We must all go forward to keep 
abreast with the demands of civilization, and Amer- 
ica to keep its place in the sun must make further 
strides toward perfection. 
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ENGINEERED PRODUCTION 


EXAMPLES FROM THE SUNDSTRAND FILES 


No. 3512 


Lathes 


Tool Grinders 
Centering Machines 
Balancing Tools 


A New and Novel Rigidmil 


Sundstrand Machine Tool Co. has recently developed a 
Rigidmil, having a number of novel features and advantages, 
for machining 7 pads on the automobile cylinder blocks shown 
in Fig. 1. Three of these pads are indicated at A, B, and C; 
three more aré on the opposite side, and the seventh is in- 
dicated at D. 

For greatest convenience in handling work as it comes 
from the conveyor line two hardened steel strips, shown in 


Fig. 1—8-cylinder block on which 7 surfaces are machined. 


the center foreground Fig. 2, are provided at the operator’s 
position. From these strips, the block is moved into position 
shown in Fig. 2 where it is supported by a hydraulically 
operated elevator and located against swinging stops. Opera- 
tor then opens a conveniently placed valve which applies 
hydraulic power to lower the work-piece onto hardened rest 
pads and accurate locating pins in a fixture secured to the 
Rigidmil table, and to clamp it securely. Now a second valve 
is opened to start the automatic machining cycle. These 
two valves are interlocked so that milling cannot begin unless 
the work-piece is accurately located and solidly clamped. 

Rigidmil with work-piece in position ready for machining 
is shown in Fig. 3. Two cutters on rigidly supported angular 
spindles machine pads on both sides of the block simultane- 


Fig. 2—8-cylinder motor block in position to be placed on fixture 
and clamped in position by hydraulic elevator. 


ously. At beginning of automatic cycle one cutter is between 
pads A and C, the other being between corresponding pads 
on the opposite side. Table feeds to right while center pads 
are milled simultaneously. Then table rapid traverses to 
right until pad B and a corresponding surface on the opposite 
side of the block are in position for machining. This com- 
pleted, table rapid traverses to left for machining pad C and 
its mate on the opposite side. As this nears completion, 
left end of the work-piece approaches a horizontal spindle 
having a spot-facing cutter for machining surface D (See 
Fig. 1), slows to feed of %” a minute for spot-facing, 
dwells briefly for fine accurate finish, then rapidly returns 
to starting position and stops automatically. Operator now 
moves elevator valve, work-piece rises until level with hard- 
ened steel rails on opposite side of machine, is pushed out by 
incoming cylinder block and then moved onto shop conveyor. 
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Fig. 3—New and novel Rigidmil with hydraulic work-handling and 
automatic table cycle for machining cylinder block shown in Fig. 1. 


This Rigidmil is “tailor-made” to meet the customer’s 
requirements. It has exceedingly convenient centralized con- 
trols; neat, reliable application of hydraulic power for work- 
handling, table feeds,, and rapid traverse. It has forced feed 
circulation of filtered lubricating oil, completely enclosed 
drive mounted on anti-friction bearings, is fast, accurate, 
powerful, and durable. 


Sundstrand Rigidmils either standard or built-to- 

order are lowering costs, increasing production, and 

improving quality on a wide variety of milling opera- 
tions—ask us about them. 


STERLING - FRENCH MACHINERY CO. 


NEW CENTER BUILDING @ DETROIT, MICHIGAN @ PHONE MADISON 3660 
Exclusive Sales Representatives for Sundstrand Products in the Detroit Territory 
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this matter in detail this evening. It is only a few 
years ago that cemented tungsten carbide was 
offered the trade at a price in the neighborhood of 
$450 per pound or a dollar a gram, but unfortunately 
it was recommended for all types of jobs where 
high speed steel was formerly employed. Tools 
tipped with tungsten carbide failed after very short 
service on practically all steel jobs, as well as some 
of the softer metals, due to improper rake angles, 
etc., because of the extreme brittleness of this very 
hard cutting metal. A further 
study by the concerns produc- 
ing carbides, however, resulted 
in these tools giving phenome- 
nal service when used on non- 
metallic materials, extremely 
satisfactory service when used 
on the non-ferrous metals, as’ 
well as some gray iron jobs, 
but most unsatisfactory service 
on the majority of the steel 
jobs. At a slightly later date 
tantalum carbide and only re- 
cently, titanium carbide, were 
introduced, very satisfactory 
results being obtained on steel 
jobs, especially when using the 
tantalum carbide mixture. The 
steel chips do not seem to weld 
back of the cutting edge on the 
tantalum carbide group as is 
the case on tungsten carbide, 
resulting in a much more satis- 
factory life. Several of the 
larger automotive companies 
in your district are today using 
tungsten and tantalum carbide 
tipped tools in large quantities 4H. S. Bar Stock Fracture 
with a very marked savings in 
their tool costs. The cemented 
carbides being produced today 
are very much superior in 
quality to the carbides offered 
the trade three or four years 
ago, the price today being con- 
siderably more attractive than 
that asked a couple of years 
ago. 


Microstructure Mag.x 100 of 

The Carboloy Company re- a sction cut froma 5” diame- 
cently introduced their No. 548 Steel par 
metal to the trade, this being a °f carbides. 
cobalt, tungsten, iron alloy 
with smal] amounts of molybdenum, vanadium and 
20% maximum carbon. This interesting cutting 
metal as received by the trade has been given a 
preliminary heat treatment in the neighborhood of 
2250° Fahr. by the mill before shipping, with the 
resultant Rockwell hardness in the neighborhood 
of C 40 to 45. Cutting tools to be made of this 
material are machined to finish dimensions without 
any great amount of difficulty and then hardened 
by merely heating to 1050° to 1100° F. and air 
cooled, with resultant Rockwell hardness in the 
neighborhood of C 66-67. This practically carbon 
free cutting material hardens by what is known as 


precipitation hardening, the low temperature em- 
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ployed resulting in practically no size change 
during the hardening operation. Splendid results 
have been obtained at times from cutting tools 
made of this No. 548 alloy although it has not run 
very uniform in regard to performance. A careful 
study as to the proper method of manufacture, 
treatment, etc., is now being carefully conducted, 
resulting undoubtedly in this material occupying an 
important position among the list of cutting mate- 
rials at an early date. It is our understanding that 
this new alloy will sell at a 
price in the neighborhood of 
$4.00 per pound. 


Stellite has made important 
gains during the past few years 
in regard to cutting applica- 
tions. A great many companies 
are using Stellite’s “J” metal 
with marked success on differ- 
ent applications. 

You have heard a great deal 
during the past three to four 
years in regard to chrome 
plated cutting tools, both car- 
bon and high speed steel. It 
has been our experience in the 
large majority of cases, with 
the exception of chrome plated 
reamers used on some of the 
softer metals, that chrome 
plated tools such as taps, cut- 
ters, hobs, etc., do not perform 
any more satisfactorily than 
tools not plated. Two or three 
piston ring manufacturers 
specify chrome plated high 
speed steel screw slotting cut- 
ters as they have found that 
the fine cast iron dust will not 
weld to the sides of the saws 
properly plated as was the case 
with saws having merely the 
usual ground finish. This is 
the only application of chrome 
plate to cutters, however, that 
we have found to work out 
satisfactorily. 


H. S. Forging Fracture 


Microstructure Mag.x 100 of We have been questioned 
a action cut from a 5” diame- many times lately regarding 
ter H. S. forging in annealed 
condition. Note wniform dis- Nitrided high speed steel tools. 
nd Our company has been nitrid- 
ing certain types of tools for 
over ten years, the applications, however, being 
quite limited due to the extreme brittleness of the 
nitrided surface. Quite often threaded tools prop- 
erly nitrided will fail after short service due to 
chipping or breaking of the threads but we have 
worked out certain applications of threaded tools 
where the nitrided product proves most satisfactory. 
In regard to some of the newer types of high 
speed steels, we are at the present time quite inter- 
ested in the higher vanadium type of high speed 
steel, this material having the following approxi- 
mate composition: Carbon .80%, Chromium 4.00% , 
Vanadium 2.10%, Tungsten 19.00%, Molybdenum 


(Continued on page 24.) 
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LOW FIRST COST, COMPACTNESS AND ECONOMY OF OPERATION OF HANNA 
CYLINDERS RECOMMEND THEM FOR OBTAINING ALL MANNER OF PUSH, PULL, LIFT- 
ING OR LOWERING MOTIONS. OVERLOADING SIMPLY STALLS THE CYLINDER CAUSING 


NO DAMAGE AND ITS DESIGN AND RUGGED CONSTRUCTION ASSURE FREEDOM FROM 
MAINTENANCE WORRIES. 


HANNA CYLINDERS with pivot mounting as illustrated are suggested where the piston rod 
travel is not in a straight line. Several other styles are available with cylinder diameter and length 
of stroke to suit requirements. You can also design your own mounting facilities from dimension 


chart following: 
RETAIN FOR FUTURE REFERENCE 


4 
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HANNA ENGINEERING WORKS 


Detroit Office—Telephone University 12232 
1765 ELSTON AVE. : - - CHICAGO, ILLINOIS 
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(Continued from page 22.) 


Tools made of this high carbon, high vanadium 
high speed steel must be heated to a temperature 
2380° Fahr. for proper solution of the carbides and 
tungstides. Certain types of cutting tools made of 
this high vanadium high speed steel give longer life 
between grinds on certain operations but here again 
we have tound the use of this material more or less 
limited due to the fact that it does not posses as 
high degree of toughness as the usual 18-4-1 type of 
high speed steel. 

During the past few months you have heard and 
read a great deal about molybdenum tungsten high 
speed steel this material containing about 80% 
molybdenum and 20% tungsten, instead of the 
usual 18‘, tungsten type. Tools made of this 
molybdenum, tungsten steel are properly hard- 
ened at a temperature in the neighborhood of 
2175° Fahr., as compared with the usual 2350° F. 
treatment recommended for the standard 18-4-1 
type. These tools therefore are somewhat tougher 
than tools made of the 18-4-1 type of high speed 
steel. The disadvantage of this material is the fact 
that it cannot be hardened by the usual open-fire 
method without producing a very deep soft skin due 
to the volatilization of the molybdenum oxide. This 
soft skin effect can be minimized or entirely elim- 
inated, however, through either covering the tools 
with borax after the pre-heating operation or else 
treating the tools in a salt bath furnace. I believe 
that there is a field for molybdenum tungsten high 
speed steel especially in the case of emergency such 
as war when our supply of tungsten is liable to be 
cut off. Despite all the new cutting metals intro- 
duced during the last few years, I am of the firm 
opinion that for many years to come the majority 
of high speed steel cutting tools will be made of the 
18-4-1 type of steel, the newer types of high speed 
steel and cutting materials introduced from time to 
time finding special applications. 

The third factor governing machinability is that 
of the material being fabricated. High sulphur 
Bessemer screw stock is the freest machining steel 
offered the trade today. Next in line comes ordin- 
ary Bessemer screw stock known as S.A.E. 1112, 
followed by the high sulphur open-hearth steels of 
low and medium carbon content, these steels run- 
ning in the neighborhood of 1% manganese. The old 
type of machinery steels known as $.A.E. 1020 and 
1045 have been rapidly supplanted with some of 
these newer types of free-machining steels with im- 
proved physical properties. 

In regard to the medium carbon alloy steels, it is 
now generally agreed that molybdenum bearing 
steels are somewhat freer machining, especially in 
the higher Brinell ranges than are the medium car- 
bon alloy steels without molybdenum. We are at 
the present time conducting tests on various types 
of medium carbon alloy steels in regard to machin- 
ability, this work to be completed at an early date. 

Up to a few years ago the ordinary run of stain- 
less steels were very difficult to machine but the 
introduction of so-called free machining stainless 
steels with satisfactory corrosion resisting proper- 
ties has helped solve this problem to a great extent. 
There is an increased demand today for these free- 
machining stainless steels. 

The fourth factor mentioned during the first part 
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of this talk and one of the most important factors, 
refers to the type of cutting oil or cutting fluid em- 
ployed. Some twenty years ago a mineral lard oil 
combination was quite widely used in metal work- 
ing plants although some operators preferred pure 
lard oil, others soluble oils, etc. During my employ- 
ment at Dodge Brothers in 1916 or 1917 we ran 
across a sulphur base oil or black oil known in those 
days as T. O. P. cutting oil. This oil proved to be 
very efficient when used on threading operations, 
as well as some other types of machine jobs, rapidly 
supplanting the minimum lard oil used so commonly 
at that time. Today one finds that the majority of 
metal working plants are using sulphur base oils of 
various types with extremely satisfactory results 
on such operations as threading, milling, reaming, 
ete., soluble oil or base mixed with around 20 to 30 
parts of water being used for the ordinary run of 
production turning jobs, etc. In a great many cases 
the life of cutting tools or finish obtained on the 
work can be bettered through the use of the proper 
type of cutting fluids or cutting oils, not forget- 
ting that the proper flow of oil is of importance as 
well as the type of cutting fluid being used. Should 
you be experiencing maching troubles in your plant 
do not blame the material being fabricated or the 
cutting tools until you have made certain that the 
type of cutting oil employed is of satisfactory com- 
position, 

Lantern slides showing developments in machine 
tool design, an all-electric hardening department, 
chrome plating department, photomicrographs 
illustrating the effect of grain size on machinability, 
ete., were then shown and carefully explained. After 
the slides, interesting machining examples, as well 
as various types of cutting tools were displayed. 

Automatic Oiler For Tapping 
By Robert Lindgren 
Member A.S.T.E. 

A very 
simple meth- 
od of getting 
oil to the tap, 
in a majority eae 
of tapping 
operations, lL 


can pro- 

vided inex- 

pensively, as \ 


A large 


glass body 
drip oil cup 
is provided 
with a cou- 
pling with copper tube attached. The oil is carried 
from the cup through the copper tube to an acid 
brush which is fastened to a bracket in such a posi- 
tion that the tap will pass through the bristles of 
the brush before entering the hole. 

The mounting of this oiler can be varied to suit 
different needs. The oiler illustrated was found to 
be very satisfactory on a job that required no fix- 
ture. 

Whenever production warrants, this oiler can be 
used to good advantage as a labor saving device. 
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‘ Left—The great importance of a standard tem- 
perature in measuring is illustrated by the fact 
5 that a variataion of only one degree Centigrade 


: ; will change the indicated length of a one-inch steel 
: block between .000011” and .000012”. 


ADOPT 


UNIVERSAL 

FOUNDATION 
for FINE 

MEASUREMENTS 


And that is a victory not only for 
the American Standards Association 
but also very definitely for the Ford 
Motor Company, in whose Dearborn 
experimental laboratory C. E. Johans- 
son has worked diligently to secure 

| standardization of international mea- 
surement for industrial use. It is a 
“peace victory” because every nation 
on earth will profit from it. 

The official acceptance of this stand- 
ard of conversion from inches to milli- 

; meters and vice versa by the German 
body marks the final step in simplify- 
ing the standards of fine measurement 
throughout the civilized world and has 
the utmost importance for all world- 
manufacturers who, like the Ford 


(Continued on page 27) 


“Peace hath her victories 
No less renown'd than war.” 


THILE all the world was reading under big black 
headlines the other day that the governments of 
France and Great Britain had come to an agreement re- 
garding German rearmament, another, and unheralded, 
international agreement in which those powers and the 
United States are deeply concerned was being reached— 
one that has at least as much interest for world-indus- 
trialists (and for world-physicists as much importance ) 
as the Franco-British agreement had for world-politi- 
cians. 


Announcement of the agreement came in the form of a 
letter to the Ford Motor Company from the Deutscher 
Normenausschuss (or German Standards Association) in 
which it was stated that the German association, follow- 
ing the lead of the American Standards Association, has 
accepted as a standard for reducing the inch to millimet- 
ers and the millimeter to inches the formula: 1 inch = 
25.4 millimeters; also that Finland, Denmark, Sweden, 
| Japan, and other countries cooperating with the Inter- 
national Standards Association have subscribed to the 
recommendations of the I. S. .\. committees to publish 
calculation tables for the conversion of the inch to milli- 
meters with the use of that formula. 


The snap gage shown above can now be used to 
* By permission of ‘‘Ford News.” measure a piston pin in either inches or millimeters. 
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ACCURATE CHUCKING 


RESULTS IN 


PRECISION WORK 


The use of “LOGAN” air or hydraulic oper- 
ated chucks or work holding devices will 
always result in your securing accurate re- 
sults at a minimum use of time, effort and 
motion. 


PUT YOUR WORK HOLDING PROB- 
LEMS UP TO “LOGAN” ENGINEERS 


THE LOGANSPORT MACHINE CO. 


LOGANSPORT, INDIANA, U.S.A. 


DESIGNERS AND MANUFACTURERS OF AIR AND HYDRAULIC OPERATED DEVICES FOR EVERY 
WORK HOLDING REQUIREMENT AND MANY OTHER PURPOSES. 


representative AMERICAN EQUIPMENT COMPANY  szconb 


PART —connectinG 


HOLE 


MENT. CLAMPS 


TION. 


SWARTZ TOOL PRODUCTS CO. INC. 


5259 WESTERN AVE. DETROIT, MICH. ORegon 7990 
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SWARTZ — ENGINEERED and BUILT 


OPERATION — Piston PIN 
FEATURES—oNE LEVER MOVE- 


RODS — EACH ADAPT- 
ER BEING COMPEN- 
SATING TO ALLOW 
FOR FORGING VARIA- 
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systems, that above from the metric and that below 
from the Johansson inch-measurements, but they 


; The blocks shown below are taken from different 
represent interchangeable facters in world industry. 


C.E.Johansson 


Dearborn” 


o 
° 
4 


Re 
Qa 


Johansson 


Dearborn 


Motor Company, build their products both under 
the linear measure based on the inch and under the 
metric system. 


The first step was taken by the Ford Motor Com- 
pany several years ago when the interest of indus- 
trial leaders, scientists and manufacturers was en- 
listed in a movement to adopt a definite conversion 
factor that should be uniform throughout the world. 


But there were obstacles, apart from interna- 
tional prejudices and preference in the matter of 
systems of measurement, even to 
that first step. France, Germany 
and other countries used the metri- 
cal system. England, Canada and 
the United States did their linear 
measuring in inches, feet and 
yards. The official British equiva- 
lent of one inch was 25.39998 mm; 
the American equivalent was 25.4005 
mm. Moreover, different countries 
had different temperature standards 
—an all-important factor in fine 
measurement, since a variation of 
one degree Fahrenheit is sufficient 
measurably to change the length of 
a one-inch steel block. The British 
used 62° Fahrenheit; the French 


used 0° Centigrade (32° F.) 


France, Germany and other coun- 
tries used the metrical system. Eng- 
land, Canada and the United States 
did their linear measuring in inches, 
feet and yards. The official British 


Mr. Johansson manufactured his 
gage blocks at a constant tempera- 
ture of 68° Fahrenheit, and found 
that this temperature was most suit- 
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able for fine measurement, in that it was the mean 
temperature of most laboratories and shops, taking 
into consideration both different countries and sea- 


sons. 20° Centigrade compares also exactly with 
68° Fehrenheit. 


While these differences existed there could be no 
international interchange of precision instruments 
or measurements; and both France and England 
were reluctant to abandon their standards since any 
change would involve the alteration of their indus- 
trial gages. They nevertheless did so, and 68° 
Fahrenheit (20° C.) became standard throughout 
the world. 


As a result of a conference of the International 
Committee of Weights and Measures held in France 
in 1929, France and other principal countries 
adopted 20° (68° F) for industrial measurements. 
A year later the British Standards Association fol- 
lowed suit and adopted morover the relation 1 inch 
= 25.4mm. The American Standards Association, 
which had advocated the change for years, submit- 


ted the question to American Industry in 1932. The 
25.4 conversion ratio was approved for industrial 
use, and the association published a series of con- 
version tables based on that standard. 


The notification by Germany of her determina- 
tion to use this standard and of its acceptance by 
countries cooperating with the international com- 
mittee, means that an automobile, for instance, 
manufactures in this country under our system of 
linear measure will conform exactly in dimensions 
to a similar car manufactured under the metric 
measure in any other part of the world. 


Millimeter set consisting of 114 blocks divided into five series. By combining 
them, measuring values are built up in consceutive stepa of "00025m%m. Set — 
contains one a block in size 1 inch equal to the inch-millimeter factor. Like 


set, thie gives 1,090,000 dimensions or steps. 
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Letters from Members 


Dear Sirs 


In reply to your letter of March 21, 1 am receiving Tur Toor 
ENGINEER regularly, and with pleasure. 


As you request, I will forward any items which may be of 
interest. 


Thanking you for your letter, I am, 
Very truly yours, 


Louis Kasper, 
517 Marwood Road 
Philadelphia, Pa. 


Dear Sirs 


It was indeed a pleasant surprise to have received your letter 
this morning and I wish to assure you that any letter of this 
type telling me that I have not been forgotten by my old friends 
is most welcome. 

I appreciate your thought and want to tell you that it struck 
@ person who is very much interested in the doings of he Tool 
Engineers’ Society, and is willing at any time to cooperate. 

I am employed as a managing engineer in a factory manufac- 
turing special sewing machines and we are employing about 
sixty people, specialists in varous branches of manufacture. The 
experience accumulated in Detroit during so many years there is 
very much appreciated around this part of the country, although 
the shop owners are very conservative and always believe that 
modern methods are expensive. 

I hear of quite a number of Detroit boys holding high posi- 
tions in industries in the Eastern part of this country, but I have 
had no chance to see them so far. 


Cordially yours, 
J. K. Wohlfeld, 
New York City 


Dear Sirs 


As a charter member of the A.S.T.E, I feel highly honored 
and pleased to submit a short article that may be of interest to 
fellow members, and the mass production field. 


Since leaving Detroit, August 14, 1933, I have been connected 
with the Modern Tool Works, a Division of the Consolidated 
Machine Tool Corporation of America, located at Rochester, 
New York, in the capacity of Chief Tool Engineer. 

The Modern Tool Works manufactures small tools, and our 
line consists of Self Opening Dies, Solid Adjustable Dies, Col- 
lapsible Taps, Magic Chucks and Collets, Stud Setters, and In- 
serted Blade Face Milling Cutters. 

Our development work is going ahead as fast as time will per- 
mit, and at present we are pleased to announce a brand new Stud 
Setter known as the Type “B” Stud Setter. With this new tool 
we can set studs tighter than ever before, it will set studs to a 
shoulder—an operation that was not possible with any other stud 
setter on the market—and this tool will also set studs to a pre- 
determined height.. It is so free in action that it can be readily 
lifted off the stud at any time without marking the stud. 


Sincerely yours, 
John S. Bartek 
Rochester, N. Y. 


: LEHMANN PRECISION LATHES 


ss Before you buy a lathe for Tool Room or 
Production Work, consider the 
EXCEPTIONAL FEATURES in the 
LEHMANN LATHES. 
You will find them mighty interesting. 


Complete information on request. 


LEHMANN MACHINE CO. 


Represented by 


BAUSCHKE MACHINERY COMPANY 


7338 Woodward Ave. Madison 7799 


; 
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PRECISION TAPPING 


WITH THE 
NEW “PROCUNIER” 
SENSATIVE TAPPING 
HIGHD SPEE ATTACHMENT 
"FRICTION DRIVE FRICTION REVERSE 
AT AT TWICE 
SPINDLE SPEED SPINDLE SPEED 


Bearings 


DOUBLE-CONE SMOOTH 
CORK-FACED SENSITIVE 
FRICTION CLUTCH COMPACT 


Ask About Our Style “E” Tool. 


PROCUNIER SAFETY CHUCK CO. 
18 SO. CLINTON ST. - - CHICAGO, ILL. 


This publication is giving identity to the profession of Tool Engineering—help this cause by mentioning The Tool Engineer to advertisers. 
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| R & M. GAGES 


SWEDISH GAGE CO. 
of AMERICA 
Detroit, Michigan 


Distributors for 


R & M MFG. CO. 


Detroit, 
Michigan 


Difficult Stamping Dies 


Tail-light brackets— 
examples of ‘“tough’’ stamping dies 
is a specialty of ours. If you have a “tough” 
job of stamping, call on us to make the dies. 
Let us show you samples of some really tough 
jobs we have done and quote on your next order. 


Sainte Claire Tool Company 
Designers and Builders of 
Special Machinery. 
DIES 
FITZROY 2990 


GAGES 
MICHIGAN 


TOOLS 
DETROIT 


BATH PLUG THREAD 
GAGES ARE MADE 
FROM HIGH 
SPEED 
THEY 
STEEL. 
WILL OUT- 
WEAR GAGES 
MADE FROM 


TOOL STEEL. 


If you are not a Bath customer then you are using gages 
made from tool steel which wear undersize quickly. 


You will find it sound economy to specify Bath Thread Gages. 


JOHN BATH & CO., INC. 


411 NEW CENTER BLDG. DETROIT, MICH. 


This publication is giving identity to the profession of Tool Engineering—help this cause by mentioning The Tool Engineer to advertisers. 
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THIS MONTH'S COVER 


THE NEW VISUAL GAGE 


Until recently, selective assembly was the ac- 
cepted practice in nearly all metal-working plants. 
However, within the last five years precision in- 
spection, made practicable largely by the visual 
gage, has gradually superseded selective assembly. 


In many plants of the automotive and refrigera- 
tion industries, especially, parts made in widely 
separated departments come together for final as- 
sembly accurately classified according to exact size. 
This classification is handled most rapidly and most 
economically by the visual gage. 

The Visual gage produced by the Sheffield Gage 
Corporation of Dayton, Ohio, is both a rapid inspec- 
tion gage for close tolerance production work and 
also a precision comparator by which fine work 
shop gages may be periodically checked. 

A relative movement of 0.000025 inches between 
the anvils covers a space of 1g” or one unit on the 
illuminated dial. A difference of 1/10000” in anvil 
setting moves the indicator 4” along its scale. 

This 5000 to 1 magnification results from ingeni- 
ously obtaining mechanical and optical magnifica- 
tion, but in the Sheffield gage without resorting to 
any movable elements such as gears, pinions, levers 
or knife edges. Not a single element in the assem- 
bly of this gage head is subject to sliding friction. 
As a result, there is no opportunity for the gage to 
lose adjustment or become inaccurate due to wear. 

The upper gaging element is diamond tipped to 
minimize all effects of wear. The lower anvil is 
furnished in two interchangeable types, one flat 


for the gaging of flat surfaces and outside cylindri- 
cal diameters ; the other, of a mandrel type, for gag- 
ing internal diameters. 

The flat anvil is made of Sheffield special steel, an 
alloy manufactured in selected steel plants where 
very close analysis is held. This steel, resulting 
from extensive metallurgical research and gage 
experience, is a metal having maximum density, 
uniformity, toughness and hardness. 

When the gage is to be used for high production 
inspection as, for instance, on bearing rollers, pis- 
ton pins, refrigerator parts, etc., a strip of tungsten 
carbide 4%” wide is set in the flat surface of the 
anvil as an additional protection against wear. 

The mandrel anvil for internal diameter gaging 
carries two strips of tungsten carbide properly 
spaced. These are set solidly in the mandrel with 
their surfaces slightly above its outside circumfer- 
ence. A lower contact consisting of a spherical 
tungsten carbide point is set in the end of a lever 
which actuates the diamond pointed upper gaging 
element. Thus all internal diameters are measured 
on a 3-point contact. 

The gage head carrying the reed mechanism is 
readily moved up and down on a large diameter 
standard. The maximum range of travel is 6”. 

The gage is set by means of master measuring 
elements placed between the lower anvil and gag- 
ing element. The gaging element is brought ap- 
proximately in position with a large thumb screw 


at the right of the column. Final adjustment is then 
completed by moving the knurled nut on the spindle 
just above the diamond-tipped gaging element. 

The visual gage can be used on any 110-volt A.C. 
60-cycle current. transformer is mounted in the 
base of the gage for stepping down the voltage to 
8 volts. This current is used only for illuminating 
the reading dial. 
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for an 


UNUSUAL 
OPERATION 


UNIQUE 
TOOLING 


Concave and convex surfaces finished at 
one operation. 


Combination tools will prove their economy 
if properly engineered. 


GODDARD & GODDARD CoO., INC. 
DETROIT, MICH. 


Drilling and Tapping heads and acces- ; 
; sory tooling is our sole business (not a side 
* line or fill-in). 


SCHWIETERMAN CENTER FINDER 


For Jig Boring and Allied Machines 
“Every Tool Room should have one” 


Complete _ tool- 
ing of machines 
including: Jigs, 
Tables, Adjust- 
able Micro - Lock 
Holders, Tap Drill 
Collets and 
Chucks. 


PRECISION COMPARATORS 


INSPECTION AND 
PRODUCTION GAGES 


Standard and Special 
Blanks in Stock. Fast Delivery. 
American Gage Design Std. 
Nitralloy and Chrome Plated Gages 


Let us quote you 


Precision Gage & Tool Co. 


322 East Third St. 
Dayton - - - Ohio 


Buhr Machine Tool Co. 


ANN ARBOR, MICHIGAN 
DETROIT PRIVATE PHONE - CHERRY 3113 
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PRECISION GAGES AND TOOLS 


“ A complete line of standard and special Plug, Ring, Thread, and Snap 
f gages—Indicators—Precision Tools and Toolroom Specialties—SUPER- 
POWER Magnetic Chucks—Adjustable Reamers—Contract Manufactur- 
ers of Tools and Special Machinery. 


- Detroit Office—2921 EAST GRAND BOULEVARD 


WHEN TOOLING REMEMBER THIS— ) 


Q-C fixture locks, first lock developed and j 
sold, Less parts, no springs, toggles or small 

parts to wear or break. Guaranteed to out- F 
wear all others. 


Standardized Drill Jigs. Seven types, spring 
and lock operated, 7 types—711 sizes. No 
— selection available elsewhere. 


Other Q-C Products 
“SAV-AIR” Operating Valves. 
“ROTO” Live Centers, 

| & “Q-C” Milling Vise. 

“Q-C” Unibuilt Units. 

ACE Drill Heads. 


Q-C INDEX TABLE HAVING EIGHT Q-C DESIGNED AND BUILT 
: FIXTURES FOR MILLING, DRILLING AND TAPPING Yokes. “Q-C” Locating Pins and Rest Buttons. 


Q-C ENGINEERING PRODUCTS 


3801 TRENTON AVE. DETROIT, MICH. 
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The Taft Peirce Manufacturing Company 
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| 
| 
| | 
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Interchangeable 
Counterbores, Coun- 
tersinks, Two-Piece 


Back Spotfacing Cut- 


Quick-Detachable Cutters 


Are an important factor when determining 
“per hole” costs on production operations. 


Eclipse counterbore drives are simple in design, rugged, 
accurate and are hand-detachable without the use of 
wrenches, screw drivers or other tools. 


The Eclipse line includes: 


WY Centers, Relieved In- 
ff ternal Blade Hollow 
= = Mills, and Tungsten 
S Carbide Tools — all 
Oi manufactured in our 


Core Drills, Multi- = 
Diameter Cutters, 


Have you our new Catalog No. 35? If not, 
write for a copy on your firm’s letterhead. 


Factory representatives in all industrial centers. 


ECLIPSE countersore COMPANY 


DETROIT 7410-30 ST. AUBIN AVE MICHIGAN 


ters, H. S. S. Insert 


own plant. 


and Cylinders 


The ideal way to finsh the 
descripton of any air equipped 
machne tool. That, in tself, 
is a guarantee of the e‘icency 
of its air operated clamping 
equipment. 


These non-rotating double act- 
ing cylinders are manufac- 
tured in six standard styles 
cushioned (on both ends or 
either end) or non-cushioned, 
in all desired capacities. 


| THE TOMKINS - JOHNSON COMPANY 


624 N. Mechanic Street 
Jackson, Michigan 


FOR MAY, 1935 


“UTILITY-WIARD” 


QUICK CHANGE 
CHUCKS 


ROLLER-DISC 
DRIVE 


Change Tools 
while Spindle of 
Machine Is Running 


Detroit Representative HABERKORN & WOOD The J, C. Glenzer Company 
DETROIT, MICHIGAN 
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COLONIAL 


Dritt 


Jic BusHines 


A. S. A. STANDARD 


Made with hole tolerances, at least 
equal to any other jig bushings made, 
Colonial Bushings should be used on 
your next job. They are superior in 
that they are made of High Grade Tool 
Steel and three standard lengths are 
carried in stock. Colonial service is 
unexcelled. 


Save on your next job by using Colonial 
Drill Jig Bushings. 


Data and circular on request. 


Colonial Bushings, Inc. 
Division of 
Colonial Broach Co. 


Detroit, Michigan 
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